Mr. Michael T. Davis Section 3.4 Practice Quiz

Calculus January 9, 2017
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1. Consider the volume of a sphere.

a.

Write the volume of a sphere as a function of its radius r.
-v(r\= i T

Find the instantaneous rate of change of the volume V with respect to radius r of the

sphere.
-AJ'\;— =3 w2 ymr’®

Evaluate the rate of change of the volume Vat r=1.

%(0 = 4T\ = 4T

If r is measured in inches and V is measured in cubic inches, what units would be

_ av ,
appropriate for T d vV " =

r -

dr N

2. The coordinates of a moving body for various values of t are given in the table.

t(sec) [ O 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

s (ft) 12.5 26 36.5 44 48.5 50 48,5 44 36.5

Plot s versus t on coordinate paper, and sketch a smooth curve through the given
points.

Assuming that this smooth curve represents the motion of the body, estimate the
velocity of the moving body at t =1.5. Explain your work.

485 = 36.5_ 12
Vi e S f@‘: , = 12t




3. Particle Motion. The accompanying figure shows the velocity V = f (t) of a particle

moving on a coordinate line.

S— ( 3{:{:)

a. When does the particle move forward? Justify your answer.
ost<|, £<t<T smee V(H>0
b. When does the particle move backward? Justify your answer.
| =T<$ shee V(<O
c. When does the particle speed up? Justify your answer.

|l el l < t<yg lV(ﬂl " fncftmq‘tﬁj Wl\\'b)q
meonvr .S'PCtA w MCl’ewﬁg

d. When does the particle slow down? Justify your answer.
beta] | 3eted; (<1< Hince ’V(ﬁ, I

e. When is the particle’s acceleration positive? Justify your answer, d f'_c're e nj
scceleredion or 4he derivalyve of Ve,loctT‘/

3Lt< 6 mce a(t)>0

f.  When is the particle’s acceleration negative? Justify your answer.
o<t 2, (<t Shee o(t) <o
g. When is the particle’s acceleration zero? Justify your answer.
24t ¢33, 7<«t<9 giace «(t)=0
h. When does the particle move at its fastest speed? Justify your answer.
v(H) I Is The

efher "3 T=0 or 2¢T<3 Imce
jruﬂ‘eﬂ'

i.  When does the particle stand still for more than an instant? Justify your answer. 'rf\t fe

7<4t<q Sinee V{t) =0 VimEs




4. Lunar Projectile Motion. A rock thrown vertically upward from the surface of the moon

at a velocity of 24 m/sec reaches a height of S(t)= 24t —0.8t* meters in t seconds.

a. Find the rock’s velocity as a function of time.

\/('t\ 24~ 16T m/d'cc

b. Find the rock’s acceleration as a function of time.

d(ﬂ = —.G M/Jec?.

c. How long did it take the rock to reach its highest point? Justify your answer.

V(=0 0= 24=lét  t= =S

_———— kA _
'y = VI V(18) =0 0~n¢l v(t) < o4

d. How high did the rock go? ‘Frﬁﬂm A jﬁ-‘r‘vt 1o PO\f

SO =24 (19-0.e1sY= 120, T **

e. When did the rock reach half its maximum height? Justify your answer.

S(t) =0 90 = 24& .4t
al Tt 437 g, and TR 25.6\4,

f. For how long was the rock aloft? Justify your answer.

Fdf 30 vee Since the reclK %&K’-J‘ | & Sec To
ro_s-d\ T ek A.._\ M" Mel [$™ Sec T V‘c_TUM o

"ﬁ\e jrduha aun& S(BO) = Q g

5. Particle Motion. The position of a body at time t sec is S( ) —3t?+2t m. Find the

body’s acceleration each time the velocity is zero.

VO = 3Lt 43 = 3(EE At A = 3(E)
0 = 3(t=y tT=lse

a(Bh= ¢t -6 a(\) = O Py



6. Particle Motion. A particle moves along a line so that its position at any time ¢t 20 is
given by the function S(t) =t>—6t*+8t+2 where s is measured in meters and t is

measured in seconds.

a.

b.

C.

d.

The Vvels (T Y
changer from
Por To Neg
J t=o.248
anA The Velocn'y
Cko—hju’ from
Ney To por o

Find the instantaneous velocity at any time t.

V)= 3t =12t + 8 mje

Find the acceleration of the particle at any time t.

a(t) = 6t—12 m/ge2

When is the particle at rest? Justify your answer. t - il \ l I4 Y -4 (3)8)
*r s

t 2 0,24F and ta3.168

Describe the motion of the particle. At what values of t does the particle change
directions? Justify your answer and explain why.

-;1'* LB T o8 }V(ﬂ The pu‘]‘f‘i(c mevesr o
o OBks& BT
'ﬂ\L v kf Py t"—*“l (_J«o-nj Ly e\-\'\fe:rﬁn To ‘ﬂ\{ ,Q-H

]

oF tx 084S e Then thonger divechion agam
a“' 't..*‘: 3,188 fee end ccn‘h' nves mOVtR7 1o The r{,\d‘.

-L- a 3.155 7. Marginal Cost. Suppose tlzle dollar cost of producing x cellular phones is
¢(x)=1500+80x-0.2x".

a.

Find the average cost of producing 75 cellular phones.

¢ (15]\ _ IFca + %0 (15 =6.20(8)" —’L‘wgfpe.r,ol-w,,
G g7 "
Find the marginal cost when 75 cellular phones are produced.

[evgimal CocT i fhe derivaTive of the cod £ ction.

c‘(x) = 80-Q0.4X% C‘(‘?S’) =80 - 6.4 (2 :fs-o per The

heyt p'\dfc;\e
¢
th

Show that the marginal cost when 75 cellular phones are produced is approximate
the cost of producing one more cellular phone after the first 75 have been made, by
calculating the latter directly.

C ()~ c(18) = 1S6a+2o(6)-0.2 ('76)1- (15‘60 +0e (25
£ ~ 0 (18)*

XN fur e 72™ phone



8. Finding Speed. A body’s velocity at time t sec is s(t)=t3 —6t*+9t—1 m/sec. Find the
body’s speed each time the acceleration is zero.

V() = 3t =12t +1

3(t- 4t +~3)

8 3('&‘-1\(-{-—3} Y ge
a(th= (t-12

A(f\ =0 6= 6t-\2

{

fz?‘d’er_

Speed = )V(ﬂl z [ 3(2\1-I3{19+q( = ) (1-1%4{

= 1-3!

= 3 m/‘fec



